General Information
All reactions were carried out under an atmosphere of nitrogen with magnetic stirring. Catalytic reactions were performed by using standard Schlenk glassware techniques. Solvents were distilled under nitrogen from calcium hydride (CH3CN, CH2Cl2), sodium/benzophenone (THF, Et2O).
Column chromatography was performed with silica gel 60 M from Macherey-Nagel (irregular shaped, 230-400 mesh, pH 6.8, pore volume: 0.81 mL×g -1 , mean pore size: 66 Å, specific surface:
492 m 2 ×g -1 , particle size distribution: 0.5% < 25 m and 1.7% > 71 m, water content: 1.6%). 1 H NMR and proton decoupled 13 C NMR spectra were recorded on Bruker Avance 300 (300 MHz),
Bruker AM (500 MHz) spectrometers at ambient temperature. NMR standards were used as follows:
1 H NMR spectroscopy:  = 7.26 ppm (CDCl3),  = 5.32 ppm (CD2Cl2). (S)-3-fluoro-2-(4-phenyl-4,5-dihydrooxazol-2-yl)phenol {(S)-3} was prepared according to the published procedure. 1 All other reagents were commercially available and used without further purification.
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Synthesis of Rhodium Catalysts -RhS and -RhS
Racemic Rhodium Catalyst:
The racemic rhodium catalyst rac-RhS was synthesized according to a route reported by us with some modifications. 2 
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Intermediate Rhodium Auxiliary Complexes -(S)-4 and -(S)-4:
To the racemic rhodium catalyst rac-RhS (254 mg, 0. 
S8
-(S) All other spectroscopic data of -RhS and Δ-RhS were in agreement with the rac-RhS. All other spectroscopic data were in agreement with the literature. 
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Photoredox reaction:
To an oven-dried 10 mL Schlenk tube equipped with a magnetic stir bar was added -RhS All other spectroscopic data were in agreement with the literature. 
Enantiomeric Purities of the Rhodium Catalysts
The analysis was performed with a Daicel Chiralpak IB (250 × 4.6 mm) HPLC column on a Shimadzu Lc-2030c HPLC system. The column temperature was 25 °C and UV-absorption was measured at 254 nm. Solvent A = 0.1% TFA in H2O, solvent B = MeCN. 
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Figure S18. HPLC trace of the Λ-RhS after 8 days (99.8% e.e.).
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Single Crystal X-Ray Diffraction Studies
Crystals of Λ-(S)-3 and -RhS were obtained by slow diffusion from a solution ofthe compounds in CH2Cl2 layered with n-hexane at room temperature for several days.
Crystal data and details of the structure determination are presented in Table S1 . X-ray data were collected with a Bruker 3 circuit D8 Quest diffractometer with MoKa radiation (microfocus tube with multilayer optics) and Photon 100 CMOS detector at 115 K. Scaling and absorption correction was performed by using the SADABS 4 software package of Bruker. Structures were solved using direct methods in SHELXS or SHELXT 5 and refined using the full matrix least squares procedure in SHELXL-2014 6 . The hydrogen atoms were placed in calculated positions and refined as riding on their respective C atom, and Uiso(H) was set at 1.2 Ueq(Csp 2 ) and 1.5 Ueq(Csp 3 ). Disorder of PF6 ions, solvent molecules or phenyl and tert-butyl groups was refined using restraints for both the geometry and the anisotropic displacement factors. Figure S19 . Crystal structure of Λ-(S)-3. ORTEP drawing with 50 % probability thermal ellipsoids.
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Figure S20. Crystal structure of -RhS. The hexafluorophosphate counteranion and the solvent molecules are omitted for clarity. ORTEP drawing with 50 % probability thermal ellipsoids. Table S1 . Crystal data and details of the structure determination. 
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Λ-(S)-3 -RhS
